IJAPA 3HT0JI0rH%, 49, 1, 2015 


y/JK 616.993.192.7 : 616.9-036.21 : 576.895.421.2 

nAPA3HTOJIOrHHECKHE ® AKTOPBI, 

IIPEILJITCTBYK)mHE IIEPEAA^E B03EYAHTEJIH EAEE3H03A 
(BABESIA MICROTI) HEJIOBEKY KJIELLJOM 
IXODES PERSULCATUS 

© 3. H. KopeHfiepr,* B. B. He^e^oBa, K). B. KoBajieBCKHH, 

K). B. CopoKHHa, H. B. TopejiOBa 

Hhcthtyt snH^eMHOJiorHH h MHKpo6HOJiorHH hm. H. O. raMajieii 
MnH3^paBa Pocchh, yji. TaMajieH, 18, MocKBa, 123098 
* E-mail: edkorenberg@yandex.ru 
IIocTynHJia 08.10.2014 

OllHCaHbl rJiaBHBie npHHHHbl, KOTOpbie CBfl3aHbI C 0 C 06 eHH 0 CTflMH aHTponO(j)HJIbHOCTH 
B03MO^(Horo nepeHOCHHKa h c uhkjiom pa3BHTH« 6a6e3HH, npenflTCTByiomHe MaccoBbiM 
3a6oneBaHHHM JiiojjeH 6a6e3H030M nocjie yicycoB Ixodes persulcatus , HecMOTpfl Ha imipo- 
Koe pacnpocTpaHeHHe npupo^Hbix onaroB h HecoMHeHHyio npiinacTHOCTb npe^HMarHHa- 
jibHbix (J>a3 3Toro KJiema k UHpKyjumHH Babesia microti. 

KjuoHeebie cjioea : Babesia microti , 6a6e3H03, Tae)KHbiH KJiem> Ixodes persulcatus , npii- 
pojjHafl ouaroBOCTb, napa3HTapHbie 6ojie3HH. 


Bo36y^HTejib onH^eMHnecKH HanGonee 3HauHMoro 6a6e3H03a — Babesia 
microti — u,npKynnpyeT b ecTecTBeHHbix OKOCHCTeMax Ha TeppnTOpnn mhohix 
CT paH CesepHoro nojiymapHB (Tsuji et al., 2001; Gray et al., 2010; Yabsley, 
Shock, 2013). Ero xopomo H3yneHHbiH ijhkji pa3BHTHB npoxo^HT b opHTpoim- 
Tax MJieKonHTaK>in,Hx, a Taioice b HKCO^OBbix KJiemax, b opraHH3Me KOTopux 
UIH30HTM napa3HTa, nOJiyueHHbie C KpOBbK) HHBa3HpOBaHHbIX n03BOHOHHbIX 
HCHBOTHbIX npH KpOBOCOCaHHH, npeBpamaiOTCB B Cn0p030HTbI. TojibKO cnopo- 
30HTbI CnOCoGHbl HHBa3HpOBaTb HHTaKTHbIX MJieKOnHTaK)LLI,HX, HaUHHafl, TBKHM 
o6pa30M, HOBbifi U.HKJ1 pa3BHTH» 6a6e3HH, a Taioice 3apaacaTb npw yicyce 

KJiema (Telford et al., 1993; Telford, Spielman, 1998; Homer etal., 2000). 
B CI1IA, r^e ochobhoh nepeHOCUHK othx 6a6e3HH — KJiem, Ixodes scapularis , 
3a6ojieBaHHB npe^CTaBJimoT cepbe3Hyio npoGjieMy HHtJjeKimoHHOH naTOJiorHH. 
npH HCnOJlb30BaHHH CTaH^apTHblX HaUHOHaJIbHbIX KpHTepHeB ^HarHOCTHKH 
6a6e3H03a («case definition))) b 2011 r., HanpHMep, Gbuio otJmijHajibHO cooG- 
meHo b cyMMe o 1124 cJiyuanx, a b HeKOTopbix niTaTax ypoBeHb 3a6oJieBaeMo- 
cth cocTaBJiBJi Gojiee 100 Ha 100 000 nenoBeK (Herwaldt et al., 2012; Vannier, 
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Krause, 2012). B CTpaHax 3anaAHOH h IJeHTpajibHOH EBponbi, rae 3apa>KeHmi 
mo^eS 6a6e3H030M rjiaBHbiM o6pa30M npOHCxoAAT npH yKyce KJiema I. ricinus , 
OTMenaiOTCfl Jiniiib e^HHHHHbie 3a6ojieBaHHa, Bbi3BaHHbie B. microti (Me- 
er-Scherrer et al., 2004; Gray et al., 2010). B Pocchh AOCTOBepHO kjihhhhcckh 
h jia6opaTOpHO noATBep>KAeHHbie He3aB03Hbie cjiynan 6a6e3H03a, Bbi3BaHHbie 
3thm B036ymrrejieM, noica He BbiflBJieHbi. 

OueHHBa^ pojib KJiemeft /• scapularis h I. ricinus b nepe^ane B. microti , 
Ba>KHO npHHHMaTb BO BHHMaHHe, HTO B nO^aBJIfllOmeM 6oJlbHIHHCTBe CJiynaeB 
(okojio 70 %) Ha jiK>AeH Hana^aiOT He B3pocjibie oco6h, a HHM(J)bi HJieHHCTOHO- 
THX 3THX BHAOB, KOTOpbie HMeiOT KJHOHeBOe 3HaHeHHe KaK (J)aKTOp pHCKa 3apa- 
^ceHra He TOJibKO 6 a 6 e 3 H 030 M, ho h JlaiiM 6oppejiH030M (Spielman, 1976; Ko- 
peHGepr, KoBajieBCKHH, 1981; Spielman et al., 1985; Piesman et al., 1987; Hu- 
balek etal., 1991; Jaenson, 1991; Telford III etal., 1993; Uspensky, 1993; 
Stafford et al., 1998; Falco et al., 1999; Gray, 1999; Homer et al., 2000; Robert¬ 
son et al., 2000; Dennis, Hayes, 2002; Dorn etal., 2002; Hubalek etal., 2004; 
Nahimana et al., 2004; Wilhelmsson et al., 2013). 

Bo3MO>KHOCTb ijHpKyjumHH B. microti Ha TeppHTOpHH Pocchh 6buia Bnep- 
Bbie AOKa3aHa nyieM hx BbiflBJieHHJi b KpOBH necHbix nojieBOK po^a Myodes , 
OTJiOBJieHHbix b Taiire Cpe^Hero Ypana, h rayneHHeM raoxuiTa 6a6e3HH ot 
M: glareolus , KOTOpbiii OKa3ajica reHeTHnecKH cxo^hbim c naToreHHbiMH 
uejiOBeKa uiTaMMaMH H3 ceBepo-BOCTOHHOH TeppHTOpHH CILIA (GenBank; ac¬ 
cession N AY094354) (Telford etal., 2002). flpHpOAHbie onara 6a6e3H03a b 
^ajibHenuieM 6biJiH BbniBJieHbi MOJieKyjiflpHO-6HOJiorHHecKHMH MeTO^aMH h b 
£pyrax peraoHax Pocchh (Alekseev et al., 2003; Rar et al., 2011). KaK h noBce- 
Mecrao (Telford III etal., 1993; Homer etal., 2000; Yabsley, Shock, 2013), 
MejiKHe MJieKonHTaiomne HecKOJibKHx bh^ob OKa3ajiHCb pe3epByapHbiMH xo35i- 
eBaMH B. microti, npuneM HaH6onee Ba^cHa^ ponb b otom OTHomeHHH npHHaA- 
jiokht necHbiM nojieBKaM (Samokhvalov etal., 2010; Rar etal., 2011). Knein 
/. trianguliceps — ochobhoh nepeHOCHHK 6a6e3HH ototo BH^a. Oh ocymecTB- 
jrae t hx ropH30HTajibHyio nepe^any h pacnpocTpaHeHHe cpejjH MenKHX MJieKO- 
nHTaiomnx (Nefedova et al., 2013) h, KaK h b 3ana^HOH uac™ CBoero apeajia 
(Randolph, 1991, 1995; Telford III et al., 1993; Bown et al., 2008), nrpaeT kjho- 
ueByio pojib b 3nH300THnecK0H uenn. 3tot KJiem rnupOKO pacnpocTpaHeH b ne- 
cax EBpa3HH: ot Ahfjihh Ha 3ana,zje no k»khoh OKOHeuHOCTH 03. EaHKaji Ha 
BOCTOKe (Korenberg, Lebedeva, 1969). Bee aKTHBHbie (J)a3bi ero pa3BHTHfl (jih- 
hhhkh, HHM(J)bi h HMaro) napa3HTHpyK)T Ha MejiKHX MJieKonHTatomnx. /. trian¬ 
guliceps He Hana^aeT Ha mo^eii (OHJinnnoBa, 1977), h nooTOMy He MO^ceT 
6bITb HHX HCTOHHHKOM 3apa>KeHHJI JlK)6bIMH B036yaHTeJIflMH 6oJie3Heft, KO¬ 
TOpbie nepe,aaK)TCfl TpaHCMHCCHBHbiM nyTeM, BKJHOHaa h 6a6e3HH. O^HaKO b 
jiecHbix OKOCHCTeMax Gojibiueii nac™ apeana /. trianguliceps BMecTe c hhm Ha 
Tex ^ce npoKOpMHTen^x b Macce napa3HTHpyiOT jihhhhkh h HHM(J)bi jiecHoro 
(/. ricinus) h Tae>KHoro (/. persulcatus) KJiemeft, KOTOpbie, HecoMHeHHO, npH- 
HHMaiOT ynacTHe b 6a6e3H03H0M onraooTHnecKOM npouecce (Bown et al., 
2008, Kovalevskii et al., 2013). B otoh cbjhh b onH^eMHOJiorHnecKOM oTHome- 
hhh oco6bift HHTepec npe^CTaBJi^eT KJiem I. persulcatus , apeaji KOToporo oxBa- 
TblBaeT o6lHHpHyiO TeppHTOpHK) B JieCHOH 30He EBpa3HH OT EaJITHH £0 JX aJIb- 
Hero BocTOKa. B otjihhhc ot I. ricinus , h oco6eHHO I. scapularis (cm. Bbirne), 
HHM(J)bi I. persulcatus npaKTHuecKH oneHb cjia6o aHTpono(|)HJibHbi. B no^aBji^- 
k)iu,cm 6ojibiuHHCTBe cjiyuaeB (97—99 %) k jho^m npHcacbiBaiOTca B3pocjibie 
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Kjiemn (OeAOpOB, 1968; KoBajieBCKHH, KopeH6epr, 1987; Korenberg etal., 
1994). Hmchho ohh npeACTaBJunoT HanGojibiuyK) onacHOCTb ajia jnoAen KaK 
ocHOBHbie nepeHOCHHKH BHpyca KjiemeBoro 3Hu,e<|)ajiHTa, hkcoaobmx KJieme- 
bwx 6oppejiH030B (HKB), rpaHyjiouHTapHoro aHanjia3M03a h MOHOLurrapHoro 
3pjiHXH03a nejiOBeKa (TAH h M3H), a TaK^ce pa3JiHHHbix BapnaHTOB othx mhk- 
CTHH(J)eKUHH (KopeH6epr, KoBajieBCKHH, 1981; Korenberg et al., 1993; Koren¬ 
berg, 1994; Korenberg, Kovalevskii, 1999; Kopeti6epr h Ap., 2013). ElooTOMy 
mo>kho 6buio npe^nonaraTb, hto Ha 3HaHHTejibHOH nac™ eBpa3HHCKoft o6jiac- 
th pacnpocTpaHeHH^ B. microti BCJie^CTBHe npHcacbiBaHHJi HHcJmij.HpOBaHHbix 
B3pocnbix Tae^cHbix KJierneii jhoah nacro 3apa>KaiOTCfl othm napa3HTOM, hto 
npHBO^HT K 3HaHHTeJlbHOMy HHCJiy 3a6oJieBaHHH. 

TjiaBHaH uejib a a hhoh pa6oTbi coctoht b tom, hto6h npoaHajiH3HpOBaTb 
npHHHHbi, no KOTOpbiM 3to He nponcxoAHT, h oxapaKTepH30BaTb noTeHunajib- 
Hyio B03M0^cH0CTb onHACMnnecKoro npOflBJieHHfl napa3HTapHbix CHCTeM 6a6e- 
3H03a, o6pa30BaHHbix B. microti. J\nn ototo Ha MaTepHane H3 onpeAejieHHon 
3nn300THHH0H TeppHTOpHH mh CTpeMHJiHCb oueHHTb: 1) HajiHHHe B. microti y 
hhm(J) I. persulcatus , HaKOpMHBHiHxoi Ha necHbix noneBKax, nocKOJibKy TOJibKO 
b npouecce AaJibHeHiuero pa3BHTHH tbkhx hhm(J) B3pocjibie ronoAHbie KJiemiH, 
npncocaBniHecH k jhoaam, MoryT nonyHHTb 6a6e3H0; 2) nponcxoAHT jih peajib- 
ho TaKaji nepe^ana h KaKOB bo3mo^chbih ecTecTBeHHbift yposeHb HHcJmuHpo- 
BaHHOCTH 6a6e3raMH B3pocjibix rojiOAHbix TaejKHbix KJiemeH, cnoco6Hbix Ha- 
na^aTb Ha nejiOBeKa; 3) MoryT jih TaKHe KJiemn C0A^p>KaTb naToreHHbin rjih 
nejiOBeKa reHOTnn B. microti ; 4) KaKOBa peajibHaa B03M0>KH0CTb 3apa>KeHH5i 
JIIOA^H 3THM B036yAHTeJieM. 


MATEPHAJI H METO^HKA 

HccjieAOBaHHJi npOBeAeHbi b HiOHe—mojie 2010—2011 rr. Ha CTaijHOHape 
njiomaAbio okojio 30 km 2 b OKpecTHOCTax noc. Mbic (58°33' N; 57°28' E) Hy- 
cobckoto p-Ha riepMCKoro Kpaa Pocchh. 3 to HH 3 KoropHaa TeppHTOpra CpeA- 
Hero Ypajia, r^e npeoSna^aiOT K»KHOTae)KHbie OKOCHCTeMbi c noHTn noBceMe- 
cthhm pacnpocTpaHeHHeM KJiema I. persulcatus. Hx GnoueHOTHHecKafl CTpyK- 
Typa onncaHa paHee (Samokhvalov etal., 2010; Kovalevskii etal., 2013; 
Nefedova et al., 2013). Hmqhho 3 accb BnepBbie b Pocchh 6 bma BbiflBJieHa unp- 
KyjiflUHH B. microti (Telford et al., 2002). 

Hhm(J) L persulcatus co 6 npajiH c MejiKHx MJieKonHTaKmmx, b no^aBJuno- 
meM 6 ojibHiHHCTBe c jiecHbix noneBOK pOAa Myodes , noftMaHHbix mepMaHCKH- 
mh jioByniKaMH (Sherman’s live traps) b JiecHbix 6 noTonax. riocjie oraoBa 3 Be- 

pbKOB HeCKOJlbKO AHeH HHAHBHAyaJlbHO COA^pJKaJlH B He60JIbIHHX KJieTKaX c 
ceTnaTbiM ahom, KOTOpbie ycTaHaBJiHBajiH HaA KiOBeTaMH c boaoh, KyAa naAa- 
jih nojiHOCTbio HanHTaBmnec^ KJiemn. riapajuiejibHO y Ka^cAoro 3BepbKa H3 
najibua SpajiH ABe KanjiH KpOBn: Ha npeAMeTHoe CTeKJio h Ha (JmjibTpoBajibHyio 
6yMary. OnKCHpoBaHHbiH Ma30K KanjiH KpOBH Ha npeAMeTHOM CTeKJie, OKpa- 
HieHHblH no POMaHOBCKOMy-THM3a, npOCMaTpHBaJIH B CBeTJlOnOJlbHOM MHKpO- 
CKone npH yBejinneHnn 90x7x1.5. npHHaAJiemiocTb BH3yajibH0 o6Hapy^ceH- 
Hbix b KpOBH MHKpoopraHH3MOB k B. microti b AajibHeHmeM 6bma noATBep^c- 
AeHa MeTOAOM E1LJP, TecTHposaHHeM MaTepnajia, OKCTparnpoBaHHoro H3 cyxoft 
KanjiH KpOBH Ha (JmjibTpOBajibHOH 6yMare (J>oc(J)aTHO-cojieBbiM 6y(J)epOM 
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(PBS). TaKHM nyTeM Rim ^ajibHemiiHX HCCJie^oBaHHH ot 32 cnoHTaHHo hh(J)h- 
UHpoBaHHbix 3BepbKOB 6biJiH nojiyneHbi 46 HanHTaBiiiHxcji Ha hhx hhm(J) I. per- 
sulcatus , cycneH3HH KOTopbix TecTHpOBaHbi mctoaom mj,P. 

rojiOOTbix B3pocjibix KJiemeii ototo BH^a co6HpajiH c pacTHTejibHOCTH Ha 
4>jiar o6biHHbiM cnoco6oM (KopeHGepr, 1979) Ha Tpex ynacTicax CTauHOHapa, 
rae H3 ro,zja b ro,zj OTMenanacb hx noBbimeHHa^ HHCJieHHOCTb. Bcero Ha Hajin- 
HHe HK 6a6e3HH HH^HBHAyajibHO HCCJie^OBaHO 500 cycnemmpOBaHHbix no- 
ji0B03pejibix /. persulcatus (349 caMOK h 151 caMeu,). 

J\nn BbiGopOHHoro no^TBep^eHmi KJiHHHKO-cepojiorHnecKHx 3aKJHOHeHHH 
(TeTepHH h £p., 2013) h BbiflBJieHHfl bo3mo^chmx cjiynaes 6a6e3H03a mctoaom 
YIU? npose^eH CKpHHHHr JJHK B036yztHTejien HKB (.Borrelia burgdorferi sen- 
su lato), M3H {Ehrlichia muris) n TAM {Anaplasma phagocytophilum ), a TaioKe 
6a6e3H03a b o6pa3u,ax KpOBH 113 H3 583 naujieHTOB (19.4 %), nocTynHBiiiHx 
Ha npOT^^ceHHH AByx BeceHHe-neTHHx ce30H0B (2007 h 2010 rr.) b KpaeByio 
KJIHHHHeCKyK) HH(J)eKU,HOHHyK) 60JIbHHUy N2 1 r. riepMH C npH3HaKaMH OCTpbIX 
jiHxopaAOHHbix 3a6oneBaHHH ? bo3hhkuihx nocne npHcacbmaHra KJiema. npH 
3tom b 48 cjiyHaax HCCJie^OBaHa KpOBb naujieHTOB npH hx nocTynjieHHH b CTa- 
ujiOHap, b 59 cjiynaflx — nepe3 7 — 14 r Heft ot Hanana 3a6ojieBaHra h y 6 na- 
UHeHTOB - nO 2 npoGbl, B3flTbie B 3 th CpOKH. 

JSfln BbmeneHHJi JX HK H3 KJiemeii h npo6 KpOBH Hcnojib30BajiH KOMMepne- 
ckhh Ha6op «npo6a-HK» (3AO «^HK TexHOJiormi)), Poccha). AMnjiH(J)HKa- 
una, KOTOpyio npOBO^HJin b HeTbipexKaHajibHOM TepMOu,HKJiepe «Tepu,HK» 
(3AO «JXVLK TexHOJiorHH», Poccha), npose^eHa c HaGopOM npe^;jio)KeHHbix 
paHee npaiiMepOB, (JjjiaHKHpyiomHx (J)parMeHTbi onpe^ejieHHbix GaKTepnajib- 
HblX reHOB (Ta6jl. 1). OHH 6bUIH CHHTe3HpOBaHbI aMH£0<])OC<|)HTHbIM MeTO^OM B 

3AO «Chhtoji» (Poccha, MocKBa). /],HK A phagocytophilum h B. microti aMn- 
jiH(J)Hu,HpoBajiH MeTO^OM ^ByxpayH^OBoii (nested) nU,P. npH npOBe^eHHH 
mj,P b KanecTBe nojio^cHTejibHbix KOHTpojieii Hcnojib30BaHa JJHK cjie^ytonmx 
MHKpoopraHH3MOB: THnoBoro uiTaMMa lp-21 B. afzelii h H30JiflTa lr-2200 B . ga- 
rinii (m My3ea Goppejinn JIaGopaTOpHH nepeHOCHHKOB HH(J)eKu,HH OTEy 
«HHH3M hm. H. O. TaMajieH)) MHH3,ztpaBa PO), a TaioKe E. muris , A. phago¬ 
cytophilum h B. microti (h3 cooTBeTCTByiomux cneuH(J)HHecKHx KOpnycKyjiflp- 
hhx aHTHreHOB rjm hPH®, KOTOpbie npe^ocTaBHJi ^oicrop M. JleBHH, CDC, 
CI1IA). nojiyneHHbie aMnjiHKOHbi aHajiH3HpOBajin mqtorom ropH30HTajibHoro 
3JieKTpo(|)ope3a b 1 —2%-hom arap03HOM rene b npHcyTCTBHH 6pOMHCToro 
oth^hh h TpHC-6opaTHoro 6y(])epa npH HanpjDKeHHH 165 V. Jinn aHanraa ara- 
p03Hbix rejieii HcnoJib30BaHa BH^eocHCTeMa «DNA Analyzer)) c nporpaMMaMH 
«Gel Imager)) h «Gel-analysis)) BepCHH 1.0. 

OparMeHTbi reHa ss-rDNA B. microti pa 3 MepOM 238 nH H3 11 o6pa3uoB 
,3,HK, nojiyneHHbix ot rono^Hbix B3pocjibix L persulcatus , ceKBeHHpOBaHbi c 
noMomtK) Ha6opa peaKTHBOB ABI PRISM® BigDye™ Terminator v. 3.1 c no- 
cne^yiomHM aHajiH30M npo^yicTOB peaKUHH Ha aBTOMaTHHecKOM ceKBeHaTope 
Applied Biosystems 3730 DNA Analyzer b Me^cHHCTHTyTCKOM IJeHTpe koji- 
neKTHBHoro nojib30BaHra «TEHOM)) (HHCTHTyT MOJieicyjnipHOH 6hojiofhh hm. 
B. A. 3Hrenbrap^Ta PAH, MocKBa; http://www.genome-centre.ru). HyiaieoTH^- 
Hbie nocne^OBaTejibHOCTH H^eHTH(|)HiiiHpOBaHbi cpaBHeHHeM c ^aHHbiMH b 6a3e 
GenBank/EMBL/DDBJ c noMomBio nporpaMMbi BLASTN (http://www.ncbi. 
nlm.nih.gov/blast/Blast.cgi). CpaBHeHHe h aHajiH3 othx HyKJieoTH^Hbix nocjie- 
^OBaTejibHOCTefi BbinojiHeHbi c HCnonb 30 BaHHeM naiceTa nporpaMM MEGA 
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Ta6jiHija 1 

IIpaHMepBI, HCn0JIB30BaHHbie HH^HKaiJHH ffBK MHKp00praHH3M0B B 06pa31^ax KpOBH naaHeHTOB 

h hkco^obbix KJiemax Ixodes persulcatus 


Table 1. Primers used to amplify the DNA of microorganisms in the blood samples of the patients 

and of the I persulcatus ticks 


IlpaHMepbi 

TeH 

IIocjieaoBarejibHocrH npaiiMepoB (5'—3') 

Pa3Mep 

(nH) 

Hctohhhk 

Babl—Bab4 [1 napa] 

Small subunit rRNA 

CTTAGTATAAGCTTTTATACAGC 

238 

Persing et al., 1992 


(ss-rDNA) Babesia microti 

ATAGGTCAGAAACTTGAATGATACA 



Bab2—Bab3 [nested] 


GTTATAGTTTATTTGATGTTCGTTT 

154 




AAGCCATGCGATTCGCTAAT 



IGSbl—IGSa2 

Cneiicep 

AGCTCTTATTCGCTGATGGTA 

-260 

Derdakova et ah, 2003 


rrfA-rrlB 

CGACCTTCTT CGCCTTAAAGC 




Borrelia burgdorferi sensu lato 

TATAGGTACCGTCATTATCTTCCCTAT 



HE3—MuHEl 

16S pPHK reH Ehrlichia muris 

TAGTACCCATAGCTTTTTTAGCTATAGGTTCGC 

-400 

Anderson et al., 1992 

Yu X. J.> nepcoHaJit- 





Hoe coodmeHHe 

ge3a—gel Or [1 napa] 

16S pPHK reH r Anaplasma pha- 

CACATGCAAGTCGAACGGATTATTC 

932 

Massung et ah, 1998 


gocytophilum 

TTCCGTTAAGAAGGATCTAATCTCC 



ge9f—ge2 [nested] 


AACGGATTATTCTTTATAGCTTGCT 

GGCAGTATTAAAAGCAGCTCCAGG 

546 











AY69384Q 
AVI 44693 
HE616519 
KM051827 
KM051833 
KM051831 
KM051832 
KM051834 
KM051828 
KMO51830 
KM051836 
KM051835 
AY789075 
HE616523 
KM05T829 


AY693840 
AY144693 
HE616519 
KM051827 
KM051833 
KM051831 
KM051832 
KM051834 
KM051828 
KM051830 
KM051836 
KM051835 
AY789075 
HE616523 
KM 051829 


T GT CTT AGT AT AAGCTTTTAT ACAGCGAAACT GCGAAT GGCT CATT AAAACAGTT AT AGTTT ATTTGAT GT T CGTTTT AC AT GGAT AACCGT GGT AATTCT AGGGCT AAT ACAT GCT CGAGGCGCGTTTT- CGCGT GGCGTTT ATT AGAC 149 
T GT CTT AGT AT AAGCTTTTAT ACAGCGAAACT GCGAAT GGCT CATT AAAACAGTT AT AGTTT ATTT GAT GTTCGTTTT AC AT GGAT AACCGT GGT AATTCT AGGGCT AAT ACAT GCT CGAGGCGCGTTTT- CGCGT GGCGTTT ATT AGAC 149 
TGTCTT AGT AT AAGCTTTTAT ACAGCGAAACT GCGAATGGCTCATTAAAACAGrTAT AGTTTATTTGAT GTTCGTTTTACAT GGAT AACCGT GGT AATTCT AGGGCTAAT ACAT GCTCGAGGCGCGTTTT- CGCGT GGCGTTT ATT AGAC 149 
TGTCTT AGT AT AAGCTTTTAT ACAGCGAAACT GCGAAT GGCT CATT AAAACAGTT AT AGTTTATTTGAT GTTCGTTTTACAT GGAT AACCGT GGT AATTCT AGGGCT AAT ACAT GCTCGAGGCGCGTTTT- CGCGT GGCGTTTATT AGAC 149 
TGTCTTAGT AT AAGCTTTTAT ACAGCGAAACTGCGAAT GGCT CATTAAAACAGTT AT AGTTT ATTTGAT GTTCGTTTT ACAT GGAT AACCGT GGT AATTCT AGGGCTAATACAT GCTCGAGGCGCGTTTT-CGCGT GGCGTTTATT AGAC 149 
TGTCTTAGT AT AAGCTTTT AT ACAGCGAAACTGCGAATGGCTCATTAAAACAGTTAT AGTTT ATTTGAT GTTCGTTTTACAT GGAT AACCGT GGT AATTCT AGGGCTAAT ACAT GCTCGAGGCGCGTTTT- CGCGT GGCGTTT ATT AGAC 149 
TGTCTTAGTATAAGCTTTTATACAGCGAAACTGCGAATGGCTCATTAAAACAGTTATAGTTTATTTGATGTTCGTTTTACATGGATAACCGTGGTAATTCTAGGGCTAATACATGCTTGAGGCGCGTTTT-CGCGTGGCGTTTATTAGAC 149 
TGTCTT AGT AT AAGCTTTT AT ACAGCGAAACTGCGAATGGCTCATTAAAACAGTTAT AGTTT ATTTGATGTTCGTTTT ACAT GGAT AACCGTGGT AATTCT AGGGCTAATACAT GCTCGAGGCGCGTTTT- CGCGT GGCGTTT ATT AGAC 149 
TGTCTTAGTATAAGCTTTTATACAGCGAAACTGCGAATGGCTCATTAAAACAGTTATAGTTTATTTGATGTTCGTTTTACATGGATAACCGTGGTAATTCTAGGGCTAATACATGCTCGAGGCGCGTTTT-CGCGTGGCGTTTATTAGAC 149 
TGTCTT AGT AT AAGCTTTT AT ACAGCGAAACT GCGAAT GGCTCATTAAAACAGTTAT AGTTT ATTT GAT GTTCGTTTT AC AT GGAT AACCGT GGT AATTCT AGGGCT AAT ACAT GCTCGAGGCGCGTTTT-CGCGTGGCGTTT ATT AGAC 149 
TGTCTTAGT AT AAGCTTTTAT ACAGCGAAACTGCGAATGGCTCATTAAAACAGTTAT AGTTTATTTGAT GTTCGTTTTACAT GGAT AACCGT GGT AATTCTAGGGCT AAT ACAT GCTCGAGGCGCGTTTT- CGCGTGGCGTTT ATT AGAC 149 
TGT CTTAGTATAAGCTTTTAT ACAGCGAAACTGCGAAT GGCTCATTAAAACAGTTAT AGTTTATTTGATGTTCGTTTTACATGGAT AACCGTGGT AATTCTAGGGCTAATACATGCTCGAGGCGCGTTTT-CGCGTGGCGTTT ATT AGAC 149 
TGTCTTAGTATAAGCTTTTATACAGCGAAACTGCGAATGGCTCATTAAAACAGTTATAGTTTATTTGATGTTCGTTTTACATGGATAACCGTGGTAATTCTAGGGCTAATACATGCTCGAGGCGCGTTTTACGCGTGGCGTTTATTAGAC 150 
TGT CTTAGTATAAGCTTTTAT ACAGCGAAACT GCGAATGGCTCATT AAAACAGTT AT AGTTT ATTT GAT GTTCGTTTT AC AT GGAT AACCGT GGT AATTCTAGGGCT AAT ACAT GCT CGAGGCGCGTTTT AC GCGT GGCGTTT ATT AGAC 150 
TGT CTTAGTATAAGCTTTTAT ACAGCGAAACTGCGAACGGCTCATTAAAACAGTTAT AGTTTATTTGATGTTCGTTTTACATGGAT AACCGT GGT AATTCT AGGGCT AAT ACAT GCTCGAGGCGCGTTTTACGCGT GGCGCTTATT AGAC 150 
1. 10. 20. 30. 40. 50. 60. 70. 80. 90. 100.HO. 120. 130. 140. 150 



TTT AACCAACCC- TT CGGGT AAT CGGT GATT CAT AAT AAATT AGCGAAT CGCATGGC 205 
TTTAACCAACCC-TTCGGGTAATCGGTGATTCATAATAAATTAGCGAATCGCATGGC 205 
TTTAACCAACCC- TTCGGGTAATCGGTGATTCATAATAAATTAGCGAATCGCATGGC 205 
TTTAACCAACCC- TTCGGGTAATCGGTGATTCATAATAAATTAGCGAATCGCATGGC 205 
TTTAACCAACCC-TTCGGGTAATCGGTGATTCATAATAAATTAGCGAATCGCATGGC 205 
TTTAACCAACCC- TTCGGGTAATCGGTGATTCATAATAAATTAGCGAATCGCATGGC 205 
TTTAACCAACCC- TTCGGGTAATCGGTGATTCATAATAAATTAGCGAATCGCATGGC 205 
TTT AACCAACCC-TTCGGGT AAT CGGT GATTCAT AATAAATTAGCGAAT CGCAT GGC 205 
TTTAACCAACCC- TTCGGGTAATCGGTGATTCATAATAAATTAGCGAATCGCATGGC 205 
TTTAACCAACCC- TTCGGGTAATCGGTGATTCATAATAAATTAGCGAATCGCATGGC 205 
TTTAACCAACCC- TTCGGGTAATCGGTGATTCATAATAAATTAGCGAATCGCATGGC 205 
TTTAACCAACCC- TTCGGGTAATCGGTGATTCATAATAAATTAGCGAATCGCATGGC 205 
TTTAACCAGCCCCTTTGGGTAATCGGTGATTCATAATAAATTAGCGAATCGCATGGC 207 
TTTAACCAGCCCCTTTGGGTAATCGGTGATTCATAATAAATTAGCGAATCGCATGGC 207 
TTT AACCAGCCCCT'I TGGGI AATCGGTGATTCAT AAT AAATT AGCGAATCGCATGGC 207 
. 160 170. 180. 190. 200. 



BbipaBHHBaHHe (alignment) nojiyneHHbix HyKJieoTH^Hbix nocne^OBaTeubHOCTeH B. microti. 
Alignment obtained nucleotide sequences of B. microti. 
























Ta6jinua 2 

IIoflCHeHHfl k pHC. 1 (BbipaBHHBaHHe, alignment, 
nojiyneHHbix HyKJieoTH,aHbix nocne^OBaTejibHOCTeii B. microti ) 

Table 2. Explanations for figure 1 
(alignment obtained nucleotide sequences of B. microti) 


HoMepa jjocTyna 

GenBank Hctohhhk HccjiejioBaHHoro 

(GenBank accession MaTepHana 

numbers) 


AY693840 

AY144693 

HE616519 

KM051827 

KM051833 

KM051831 

KM051832 

KM051834 

KM051828 

KM051830 

KM051836 

KM051835 

AY789075 

HE616523 

KM051829 


Abtop, roa oTKpbiTHH 
jiociyna b GenBank 

TeHOTun 

Babesia 

Slemenda et al., 2004 

US-THn 

Goethert, Telford, 2003 

To >Ke 

He(|)e^0Ba h ^p., 2012 

» » 

He(|)e^0Ba h £p., 2014 

» » 

To >Ke 

» » 

» » 

» » 

» » 

» » 

» » 

» » 

» » 

» » 

» » 

» » 

» » 

» » 

» » 

» » 

Pieniazek et al., 2006 

Munich-THn 

He<j)e,aoBa h £p., 2012 

To >Ke 

He(J)e^0Ba h £p., 2014 

» » 


Homo sapiens 
Clethrionomys sp. 
JlHHHHKa L trianguliceps 
HMaro I. persulcatus 
To >Ke 
» » 

» » 

» » 

» » 

» » 

» » 

» » 

HMaro I. ricinus 
JlHHHHKa I. trianguliceps 
HMaro I. persulcatus 


(BepCHH 3.1). HyKjieoTH^Hbie nocne^oeaTejibHOCTH 10 (J)parMeHTOB reHa 
ss-rDNA B. microti ^enoHHpoBaHbi b GenBank/EMBL/DDBJ (HOMepa ^ocTyna 
KM051827—KM051836). 


PE3YJIbTATbI 

H3 46 hhm(J) I. persulcatus , HanHTaBmHxca Ha JiecHbix noneBKax, cnoHTaH- 
ho 3apanceHHi>ix B . microti , y 12 (26.1 ± 12.9 %) oGHapyaceHa HK 3 thx 6a6e- 
3 hh. H3 500 HCCJie^OBaHHbix B3pocnbix rono^Hbix TaeiKHbix Knemefi nono^CH- 
TenbHbie pe3ynbTaTbi nL(P c BH^ocneu;H(J)HHHbiMH npaiiMepaMH BbiaBJieHbi 
TOJibKo b 15 cjiynaax (3.0 ± 1.5 %). 

CeKBeHHpoBaHBi aMiuiHKOHbi, nonyHeHHbie ot 10 H3 15 YU\P — nono^cH- 
TeJibHbix KJiemeH. Pe3ynbTaTbi aHanH3a hx ^enoHHpoBaHHbix hbmh HyKJieoTH#- 
hmx nocne^OBaTeJibHOCTeH b cpaBHeHHH c CHKBeHcaMH H3 GenBank aHanornn- 
hmx noxycoB reHOMa 6a6e3HH ot pe3epByapHbix xo3aeB h pa3JiHHHbix nepeHoc- 
hhkob npe^CTaBJieHbi Ha pncyHKe h b Ta6n. 2. B 9 cnynanx noJiyneHHbie 
nocne^OBaTenbHocTH ot B3pocubix rouo^Hbix I. persulcatus OKa3anHCb a6co- 
jiiotho H^eHTHHHbiMH cHKBeHcaM naToreHHoro HenoBexa US-THna B. mi¬ 
croti ot nau,HeHTa (GenBank; AY693840), a TaioKe ot pe3epByapHbix xo3aeB 
(AY 144693) h ochobhoto nepeHOCHHKa 3thx 6a6e3HH — KJienja /. trianguli¬ 
ceps (HE616519) H3 onHCbmaeMoro npnpo^Horo onara. O^hh H3 Hamnx chk- 
BeHcoB (KM051829) 6bin npaKTHnecKH nouHocTbio To^ecTBeH HyKJieoTH#- 


33 





hmm nocjie^OBaTejibHOcraM HenaToreHHOro rjm nejiOBeKa «Munich»-™na 
B. microti ot KJiema I. ricinus H3 3ana^HOH Esponbi (AY789075) h ot KJiema 
I. trianguliceps c TeppHTOpnn HauiHx HaGjiKmeHHH (HE616523). 

B 84 H3 113 o6pa3u,OB KpOBH nauHeHTOB, HCCJieAOBaHHbix mctoaom nU,P, 
o6Hapy)KeHa JX HK B. burgdorferi sensu lato, b 13 cjiynaax — MapKepbi B036y- 
M3H, b 9 — TAM h y ^syx naimeHTOB — B. microti. nU,P KpOBH 5 na- 
uneHTOB c npaftMepaMH B036yzmTejieii othx 6aKTepHajibHbix hhcJjckuhh He 
#ajia nojio>KHTejibHbix pe3yjibTaTOB; Ha ocHOBaHHH KJiHHHKO-cepojiorHHecKHx 
AaHHbix jieHamHMH BpanaMH y hhx miarHOCTHpOBaH KJiemeBOH 3Hu,e(J)ajiHT. 
B uejiOM pe3yjibTaTbi niJP coBnajiH c miarHOCTHnecKHMH 3aKjnoHeHH5iMH Bpa- 
neii (TeTepHH h Ap., 2013), 3a HCKJnoneHHeM Toro, hto xapaKTepHbie kjihhh- 
necKHe npo>iBJieHH5i 3a6ojieBaHHH 6a6e3H03H0H 3THOJiorHH b o6ohx cjiyna- 
ax o6Hapy^cHTb He yzjajiocb; 3th naujieHTbi nepeHecjiH 3HTepOBHpycHyK) hh- 
(J)eKUHK). 


OECYflCflEHHE 

He CTpeM^Cb k y^ce Heo^HOKpaTHO npo^^JiaHHOMy o630py cjia6o H 3 yneH- 
hoh npo6jieMbi 3THOJiorHHecKH h 3nH^eMHOJioraHecKH pa3HOo6pa3HOH rpynnbi 
6a6e3H03Hbix 3a6ojieBaHHH b uejiOM h He yrjiy6junicb b H3Jio>KeHHe ^eTajibHO 
onncaHHoro umoia pa3BHTHJi 6a6e3HH h cbjhh pa3Hbix ero 3TanoB c pe3epsyap- 
HbiMH xcmeBaMH h nepeHOCHHKaMH (Telford etal., 1993; Telford, Spielman, 
1998; Homer etal., 2000; Bacnjibesa H^p., 2008; Gray etal., 2010; Vannier, 
Krause, 2012; Yabsley, Shock, 2013), paccMOTpHM, b KaKoii Mepe H3Jio>KeHHbie 
Bbime KOHKpeTHbie pe3yjibTaTbi padoTbi cnoco6cTByiOT npOflCHeHHio TeMbi 
^aHHOH CTaTbH. npH 3 tom mm hcxo^hm H3 Toro, hto o6Hapy>KeHHe JX HK 
B. microti y B3pocjibix rojio^Hbix I. persulcatus MO>KeT OKa3aTbca He BnojiHe 
a^eKBaTHbiM HajiHHHio ^cHBoro B036yzmTejui, h nooTOMy ouemca pojiH ototo 
KJ iema b onH^eMHOJiorHH 6a6e3H03a b 3HanHTejibHOH Mepe HMeeT BepojrraocT- 
Hbiii xapaKTep. 

He nHTaBiHHecfl B3pocjibie TaejKHbie KJienm MoryT nojiyHHTb KHHeTbi 
B. microti TOJibKO b npouecce hx TpaHC(J)a30BOH nepe^ann ot hhm(J). Hx hh(J)h- 
UHpOBaHHe B npHpO^e ^OJIHCHO npOHCXO^HTb OT MeJIKHX MJieKonHTaiomHx hjih 
ot jihhhhok, b opraHH3Me KOTOpbix y)Ke nepe3 HecKOJibKO MHHyT nocjie Hanajia 
nHTaHHH Ha 3apa^ceHHbix ^chbothmx HanHHaeTCfl (J)opMHpOBaHHe raMeT 6a6e- 
3hh H3 raMeTouHTOB. TaKOH MeTaMOp(|)03, KaK 3to 3KcnepHMeHTajibH0 noKa3a- 
ho jxjik I. scapularis (Karakashian etal., 1983; Rudzinska etal., 1984), 3aBep- 
iuaeTCfl eiae jxo nojiHoro HacbimeHHfl KJiemefi B kohchhom cneTe KJnoneBoe 
3HaneHHe HMeeT ypOBeHb 3apa^ceHHOCTH hhm(J) nocjie HacbimcHHa Ha pe3epBy- 
apHbix xo3aeBax 6a6e3HH He3aBHCHMO ot toto, KaKHM nyTeM (BepTHKajibHbiM 
HJ1H TOpH30HTaJlbHbIM) np0H30HIJ10 HX nepBHHHOe HH(J)HU,HpOBaHHe. npHBe- 
^eHHbie pe3yjibTaTbi noKa3biBaiOT, hto nocjie HacbiujeHHfl hhm(J) I. persulcatus 
Ha cnoHTaHHO 3apa^ceHHbix jiecHbix nojieBKax npHMepHO y neTBepTH H3 hhx 
y^aeTCfl o6Hapy>KHTb JX HK 6a6e3HH. B ecTecTBeHHOH OKOCHCTeMe, rae GbiJin 
OTJioBJieHbi noJieBKH c 6a6e3H^MH b KpOBH, npe^HMarHHajibHbie (J)a3bi pa3BH- 
thh Tae)KHoro KJiema h Bee (J)a3bi KJiema /. trianguliceps (ochobhoto nepeHOC- 
HHKa 6a6e3Hfi) o^HOBpeMeHHO napa3HTHpyiOT Ha 3BepbKax othx bh^ob h ^a^ce 
Ha oothx h Tex >Ke ,aeMorpa(J)HHecKHx rpynnax npOKOpMHTejieft. Eojiee toto 
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3THM KJiemaM ceoHCTBeHHa TeH^eHU,™ k coBMecTHOMy nHTaHHio Ha onpe,zje- 
jieHHbix oco6jix xo3^eB. no MHoroneTHHM ^aHHbiM b HiOHe 06 a BH,aa KJiemeft 
6biJiH, HanpHMep, cobmcctho oGHapy^ceHbi Ha 68 %, a b aBrycTe — Ha 24 % 
ocMOTpeHHbix nojieBOK M. rutilus (Kovalevskii et al., 2013). 3to JiBJieHne, He- 
comhchho, cnoco6cTByeT 3apa>KeHHK) npe^HMarHHajibHbix (J)a3, b nacTHOCTH 
hhm(J) KJiema I. persulcatus 6a6e3HHMH. BMecTe c tcm Hy^cHO yHHTbraaTb, hto b 
npHpo^Hbix ycjiOBrax KJiemn Hana^aiOT aajieKO He TOJibKO Ha 6a6e3H03Hbix 
3BepbKOB, KOTOpbix b onncbiBaeMoii 3K0CHCTeMe cpe^H jiecHbix nojieBOK Tpex 
bhaob, BepOOTHO, okojio nojiOBHHbi (Samokhvalov et al., 2010), ho h Ha He3a- 
pa^ceHHbix MejiKHx MJieKonHTaKmjux. KpOMe Toro, 3HaHHTejibHa>i nacTb hhm(J) 
I. persulcatus MO^ceT npOKapMJiHBaTbcn Ha 6 onee KpynHbix MJieKonHTaiomHx h 
H a nrauax (KopeHGepr h pp., 2013), KOTOpbie BOo 6 me He CBjnaHbi c uHpKyjifl- 
UHefi B. microti. rio3TOMy HecKOJibKO «HCKyccTBeHHO» nojiyneHHbiH HaMH no- 
Ka3aTeJlb HH^HIJHpOBaHHOCTH HHM(J) I. persulcatus no CpaBHeHHK) C HX B03- 
MO^CHOH CnOHTaHHOH 3apa>KeHHOCTbK) 6a6e3H^MH B eCTeCTBeHHbIX yCJlOBHflX 
npnpOAHoro onara npe^CTaBJi^eTCH 3aBbimeHHbiM. 

Cpe^H HCCJie,aoBaHHbix HaMH B3pocjibix rono^Hbix Tae>KHbix KJiemeH jxonn 
oco6eft, coA^p^caBHiHx HK 6a6e3Hii, He npeBbimaeT HecKOJibKHx npoueHTOB. 
C yneTOM CTaTHCTHnecKoii «norpeuiHOCTH» oto MHHHMyM b 3, a MaKCHMyM — 
b 26 pa3 MeHbme, neM cpeun hhm(J), HanHTaBiiiHxcfl Ha 3apa>KeHHbix pe3epsy- 
apHbix xo3^eBax. npHMepHO cxouHbie pe3yjibTaTbi nccjieuoBaHHfl mctoaom 
rm,P rojio^Hbix nojiOB03pejibix ocoGeft TaejKHoro KJiema nojiyneHbi h b upyrnx 
pernoHax Pocchh, a TaK^ce b ilnoHHH (Alekseev et al., 2003; Pap h up., 2010; 
Rar et al., 2011; Zamoto-Niikura et al., 2012). OuHa H3 B03MO>KHbix npHHHH Ta- 
koh CHTyau,HH paccMOTpeHa Bbirne. BTOpaa — npeunojio>KHTejibHO MO>KeT 3a- 
KJHOHaTbca b cpaBHHTejibHO HeBbicoKOM noKa3aTene nacTOTbi TpaHC(J)a30BOH 
nepeuann B. microti ot hhm(J) k HMaro I. persulcatus , o kotopom noKa hh b Ha- 
rneM pacnopJDKeHHH, hh b jimepaType HeT cooTBeTCTByiomHx uaHHbix. He3Ha- 
HHTejibHa^i «3apa^ceHHOCTb» (euHHHUbi npoueHTOB) B3pocnbix KJiemen, Hana- 
uaioiuwx Ha nK)^eH, npeucTaBJiaeTca ouhoh H3 Ba^cHbix npHHHH peuKOCTH hjih 
ua>Ke OTcyTCTBHfl 3a6ojieBaHHH 6a6e3H030M Ha TeppHTOpHH, rue Tae^cHbifi 
KJiem, MO^ceT 6biTb e^HHCTBeHHbiM noTeHUHajibHbiM nepeHOCHHKOM B. microti. 
J \JIfl CpaBHeHHH OTMeTHM, HTO aHaJlOTHHHblH ypOBeHb 3apa>KeHHOCTH TaKHX 
KJiemen BHpycoM KJieiueBoro 3Hue<|)ajiHTa, HanpHMep, npH cyiuecTByioiueH hh- 
TeHCHBHOCTH KOHTaKTa HacejieHHfl c npHpo^HbiMH onaraMH oGecnenHBaeT hx 
HHTeHCHBHoe onnueMnnecKoe npOflBJieHHe (KopeHGepr Hup., 2013), b tom 
HHCJie h Ha TeppHTOpHH FlepMCKoro Kpaa, rue npOBeueHbi HCCJieuoBaHHfl, 
npe^CTaBJieHHbie b uaHHon CTaTbe (Korenberg et al., 2001 ). 3to o 6 i>flCHfleTCfl 
TeM, hto nnn BHpyco(J)OpHbix KJiemeft xapaKTepHa reHepajiroaura HH^eKunn. 
B MOMeHT HanaueHHfl cjiK)HHbie >Kejie3bi KJieiua y)Ke couep>KaT B036yuHTejw, h 
KJiem, HHOKyjiHpyeT ero nejiOBeKy BMecTe c nepBOH nee nopuHen cjiiohm. Hhm- 
mh cjiOBaMH, b nouaBJiaioiueM GojibiiiHHCTBe cjiynaeB npHKpenHBiiiHHCfl KJiem 
ycneBaeT 3apa3HTb nejiOBeKa uo toto, KaK ero yuajunoT (cm. HH)Ke). npHMepHO 
aHajiorHHHaa cHTyaura npoHcxouHT c GoppeJimiMH (AjieKceeB, 1993; KopeH- 
6epr h ^p., 2013). 

K HacTO^meMy BpeMeHH H3BecTHbi HecKOJibKO reHOTHnoB 3Toro napa3HTa 
(Tsuji et al., 2001; Gray et al., 2010; Ohmori et al., 2011; Zamoto-Niikura et al., 
2012). B EBpa 3 HH HanGojiee pacnpocTpaHeHbi n Ba reHorana: US, Bbi 3 biBaio- 
luhh 3 a 6 ojieBaHHe y jiK),aeH, h «Munich», naToreHHOCTb KOTOporo ^ji^i nejiOBe- 
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pea ocTaeTca HeAOKa3aHHOH. 06a oth reHorana paHee 6biJin BbuiBJieHbi b okoch- 
CTeMe, KOTOpyK) xapaKTeproyiOT npHBe^eHHbie Bbime pe3yjibTaTbi Hamen pa- 
6oTbi (Telford etal., 2002; Nefedova etal., 2013). Bo BHOBb nccneAOBaHHOM 
MaTepHane b AonojmeHne k KpacHO-cepoii noneBKe (M. rufocanus ) n JinnnHKe 
KJiema /. trianguliceps , J \HK B. microti «Munich»-Tnna o6Hapy^ceHa y B3poc- 
noro rono^Horo I. persulcatus. 3to noATBepjKAaeT Hamn npe^CTaBJieHra o 
tom, hto b 6H0u,eH03e o^HOBpeMeHHO MoryT uHpKyjiHpOBaTb no MeHbmen 
Mepe Asa reHOTnna B. microti , KOTOpbie HMeiOT OAHHaKOBbix pe3epByapHbix 
xo3*ieB n nepeHOCHHKOB (Nefedova etal., 2013). O^Haico b 6ojibmnHCTBe cny- 
naeB y Tae^cHbix KJiemen GbiJin MapKepbi naToreHHoro ajia nejiOBeKa US-Tnna. 
TaKHM o6pa30M, npeACTaBJieHHbie AaHHbie noKa3braaiOT, hto OTcyTCTByiOT 
MHKpo6nojioro-3THOJiorHHecKHe npHHHHbi, nperaTCTByiomne 3apa>KeHnio mo- 
Aen 6a6e3H030M ot B3pocnbix KJiemen I. persulccitus. 

lloMHMO hh3koh 3apa>KeHHOCTH B3pocjibix Tae>KHbix KJiemen 6a6e3n5iMn nx 
BecbMa orpaHnneHHafl ponb KaK ncTOHHHKa 3apa>KeHnn moAen MO)KeT o6i>5ic- 
H^TbCH eme oahoh npnHunnnajibHO Ba^cHon napa3HTOJiornHecKon npnnnHon, 
KOTOpa^ CB^3aHa c ocoGeHHOCTbio pa3BHTH*i othx nnponjia3M. Cnop03onTbi — 
eAHHCTBeHHa^ HHBa3noHHaa CTaAHJi B. microti , cnocoGHaa nepeAasaTbc^ no- 
3BOHOHHOMy — xo3flHHy n 3apa)KaTb ero. CnoporoHna, t. e. <J>opMnpOBaHne 
cnop03onTOB, nponcxoAHT b ero cjnoHHbix )Kejie3ax nocjie Hanana npouecca 
KpOBOCOcaHHfl n TpedyeT onpeAejieHHoro BpeMeHH. Knem CTaHOBHTca cnoco6- 
hhm nepeAaTb (3apa3HTb) nejiOBeKa He paHee, neM nepe3 2 aha nocjie csoero 
npncacbiBaHHfl n Hanana mrraHHH (Piesman, Spielman, 1980, 1983; Karakashi- 
an etal., 1983). Me^cAy TeM penpe3eHTaTHBHbie AaHHbie CBHAeTenbCTByiOT o 
tom, hto b 90.9—97.6 % cjiynaeB jhoah yAanniOT B3pocjibix KJiemen I . persul- 
catus b nepBbie Asoe cyTOK nocjie hx npHKpenneHnn k Tejiy, npnneM b 
88.5—93.6 % cjiynaeB oto nponcxoAHT y)Ke b nepBbie cyTKn (ilpouKnn, 1960; 
Korenberg et al., 1994), t. e. paHbine, neM ycneBaiOT c^opMnpOBaTbCn cnopo- 
3onTbi 6a6e3nn. 3th (jiaKTbi noATBepjKAaiOT MHeHne K). C. EanamoBa (2005, 
2009), KOTOpbin cnnTaji, hto peAKHe cjiynan HHcJmimpOBaHHfl nejiOBeKa 6a6e- 
3MMn o6b^chhk)tc5i yAajieHHeM KJiemen Ha paHHnx cpOKax nnTaHnn ao toto, 
KaK 3th nnponjia3Mbi AOCTHrayT b hhx HHBa3HOHHon CTaAnn. llo OTHomeHnio 
k B. microti n KJiemy /. persulcatus TaKan TOHKa 3peHnn npeACTaBnneTcn Bnoji- 
He onpaBAaHHon. npnMenaTenbHO, hto 3aMe™oe hhcjio KJinHHHecKn Bbipa- 
^ceHHbix cjiynaeB ototo 6a6e3H03a OTMeneHO hmchho b Tex pernoHax, rAe Ha 
moAen HanaAaiOT He TOJibKO h Aa^ce He CTOJibKO HMaro KJiemen I. scapularis h 
I. ricinus , ho (b OTJinnne ot I. persulcatus ) h hx MeHee 3aMeTHbie HHM(|>bi. npn- 
MepHo nojiOBHHa npHKpenHBinHxcn KJiemeii AByx othx bhaob HaxoAflTcn (nn- 
TaiOTcn) Ha Tejie nocTpaAaBiiiHx ao hx yAaneHnn AOJibine 24 h.: ao 96 n 6onee 
(Falco et al., 1996; Wilhelmsson et al., 2013). TeM He MeHee HecMOTpn Ha nac- 
Tbie npncacbiBaHHfl hhm(|) I. ricinus k jhoa^m, b npeAejiax apeajia ototo BHAa, 
KaK y^ce OTMeneHO Bbime, BbinBnneTcn 3HanHTejibH0 MeHbme 3a6oneBaHnn, Bbi- 
3BaHHbix B. microti , neM oto mo>kho 6biJio 6bi o^cHAaTb. Oaho n3 npeAnoJio^cn- 
TejibHbix o6i>5icHeHnn TaKoii CHTyauHH coctoht b tom, hto BapnaHTbi ototo 
B036yAHTejui, unpKynnpyioiime b Espone, cna6o naToreHHbi Rjin nejiOBeKa, n 
3a6ojieBaHnH npOTeKaiOT b nencoii (|)0pMe, hto 3aTpyAHneT nx KJinHnnecKyK) 
AnaraocTnKy (Kjemtrup, Conrad, 2000; Meer-Scherrer et al., 2004). B nonb3y 
3Toro npeAnojio^ceHn^ CBHAeTejibCTByeT 3HaHHTenbHan Aonn nojio^cnTejibHbix 
pe3yjibTaTOB cepojiornnecKoro o6cneAOBaHM moAeft, noAsepraBninxcn yKy- 
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caM KJiemeS (Hunfeld, Brade, 2004). MHKpoGHOJiorHnecKHx h KJiHHHKO-Jia6o- 
paTOpHbix ^aHHbix, HMetoiijHx OTHOiueHHe k 3toh «3ara,zjKe», noica oneHb Mano. 
npHHHHbl HeBbICOKOrO ypOBHfl 3a6oJieBaeMOCTH, 3TH0JI0THHeCKH CB^3aHHOH c 
B. microti b npe^ejiax apeana I. victims, TpeGyiOT AajibHemiiero H3yneHHfl, a 
AnarHOCTHKa 6a6e3H030B, HecoMHeHHO, AOJDKHa oimpaTbca Ha pe3yjibTaTbi co- 
BpeMeHHbix cepojiorHHecKHx h MoneicyjnipHO-GHOJiorHHecKHx jia6opaTOpHbix 
MeTO^OB HH^HKauHH 3thx B036yzjHTejieii. Pa3yMeeTCH, He HCKjnoneHO, hto 
B. microti , KOTOpbie nepe^aiOTCH Tae^cHbiM KJiemoM, TO^ce MoryT Bbi3biBaTb 
KJiHHHnecKH cjiaGo npo^BJiHiomHecH uencHe (J)opMbi 3a6ojieBaHH>i, hto o6y- 
CHOBJieHO He TOJibKO CTeneHbK) naToreHHOCTH KOHKpeTHbix BapnaHTOB (reHO- 
THnOB, reHOBapHaHTOB) B036y,Zi;HTeJUI, HO H HH^HBH^yaJlbHOH BOCnpHHMHH- 
BOCTbK) (npeMOpGHAHbiM CTaTycoM) MaKpoopraHH3Ma. rioKa3aTejibHO b otoh 
cbh3h, hto npe^npHH^TbiH paHee aHajiH3 CbiBOpOTOK ot nau,HeHTOB c Heycra- 
HOBJieHHOH OTHOJiorneH 3a6ojieBaHHH, B03HHKIHHX nocjie yKyca KJiema I. per- 
sulcatus b onncbiBaeMOM b ^aHHOH CTaTbe peraoHe, bo Bcex cjiynanx jxsji OTpH- 
u,aTejibHbie pe3yjibTaTbi c aHTHreHaMH KaK pocchhckhx, TaK h aMepHKaHCKHx 
naToreHHbix ajw nejiOBeKa urraMMOB B. microti (Telford et al., 2002). HeraTHB- 
hbimh OKa3ajiHCb h npe^CTaBJieHHbie Bbirne ^aHHbie donee nyBCTBHTejibHOH 
reH^narHOCTHKH 6oppejiH03a. 

Hraic, aHajiH3 coScTBeHHbix h jiHTepaTypHbix .zjaHHbix npHBOAHT k 3aKjnoHe- 
hhk), hto ocymecTBJieHHK) KJieujOM /• persulcatus (JjyHKUHH 3(J)4)eKTHBHoro ne- 
peHOCHHKa B. microti npennTCTByiOT cjie^yiomHe ocHOBHbie nocToaHHO ^encT- 
ByK>m,He «CHCTeMHbie» 3KOJioro-napa3HTOJiorHHecKHe (JmKTOpbi: OTcyTCTBHe 
neTKO Bbipa^ceHHOH aHTpono(J)HJibHOCTH y hhm(J>; HeGojibma^ cnoHTaHHan 3 a- 
pa^ceHHOCTb rojio^Hbix nojiOB03pejibix oco6e0; hx HejjocTaTOHHan rjm 3aBep- 
meHHfl cnoporoHHH npo^OJi^cHTejibHOCTb napa3HTHpOBaHH>i Ha jno^ax, npepbi- 
BaeMa^ nocTpa^aBiiiHMH. FlooTOMy, He HCKjnoHaa bo3mo>khocth cnopaAHne- 
CKHX 3a6oJieBaHHH 6a6e3H030M, M05KH0 KOHCTaTHpOBaTb, HTO b rpaHHuax 
o6ihhphoh TeppHTOpHH, r,ae Tae^cHbiH KJiem — e^HHCTBeHHbm noTeHUHajib- 
HblH HCTOHHHK 3apa>KeHHfl JHOflefi, 3Ta HH(J)eKUH^ He HMeeT H He 6y^eT HMeTb 
3aMe™oro 3HaneHHn b HH(J)eKu,HOHHOH naTOJiorHH. 
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SUMMARY 

Based on the analysis of own and literature data, it is concluded that the following ma¬ 
in permanent system of ecological-parasitological factors prevents the effective vector 
functions of the tick L persulcatus in transmission of B. microti : lack of distinct nymphs’ 
anthropophily; small spontaneous invasion of hungry adults; a duration of the parasitic 
phase in humans is insufficient to complete the sporogonic development, because victims 
interrupt the phase. Therefore, not excluding the possibility of sporadic babesiosis disea¬ 
ses, it can be stated that within the boundaries of a vast territory, where the taiga tick is the 
only potential source of infection for humans, the B. microti infection has not, and will not 
reach significant values in infectious pathology. 
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